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S.PA. TOOCERS 


HARPER ROAD WYTHENSHAWE - MANCHESTER 
PHONE WYTHENSHAWE 2215. GRAMS PNEUCOLS, PHONE 


JIGS-FIXTURES 
& GAUGES 


PRESS TOOLS - MOULDS AND 
SPECIAL PURPOSE MACHINES 


of all hives 


Up-to-date shops specially laid out and} 
equipped for making, on a production} 
basis, every type of precision ground), 
gauges; limit snap, form, calliper, ta 
and special purpose gauge, as wel 
jigs and fixtures of all kinds, press tools moulds’ 
and special purpose machines. Highest class) 
workmanship and accuracy guaranteed. 





G.P.A. TOOLS & GAUGES LIMITE 


Guaranteed Precision Accurae 


Members of the Gauge & Tool Makers’ Association 
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Concerning Castability 


In this instance it’s a question of having a suitable bucket, a spade 
and lots of lovely sea-moistened sand. 

Die casting in MAZAK is much more rapid than sand casting and, 
because it is the fastest of all casting processes, it is most often 


employed where rapidity and economy in production are essential. 


(furensar Sucre) MI ANZZANIX 


UK EMBER OF THE CONFOUIDATED ZC CORPORATION USTED 


IMPERIAL SMELTING CORPORATION (SALES) LIMITED @ 37 DOVER STREET @ LONDON W.! 
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SHIPLEY YORKSHIRE TEL. 5323 























Wher =} No. 7 COMBINATION 

) © 

| TURRET LATHE 

Capacity : 23 in. dia. hole through spindle. 
16 in. "dia. swing over stainless 


wel je steel bed covers. 
. Poise buk Spindle: Mounted in ball and roller 
. bearings. 
ee Powerful metal-to-metal cone clutches 
transmit power through ground 
Juul gears. 

4 ¥ Ward machines are designed and built 
. to get the best out of tungsten carbide, 
Oe their metal removing capacity being 


limited only by the cutting used. 
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A NEW WHEEL MAKES 
“awe” 















STANDARD SIZES & GRADINGS 





DIAMETER | THICKNESS 





GRADING 


T-BM3 
T-BM3 


T-BM3 
The illustration shows this new wheel cutting off 


NIMONIC steel bars 3;" in diameter in 45-60 


T-BM3 A30-S-BM3 
seconds—a truly remarkable performance. 


T-BM3 


Make a note of these standard sizes and gradings 
for all steels—call in one of our experts to assist 
in their proper application. 


CUTTING OFF WHEELS 


CARBORUNDUM Crys+y 4. 


TRAFFORD => PARK: @- MANCHESTER: 17 { 
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foremost 


Distributors:-: 


Stockists of : 


‘‘DORMER ° ‘‘E.S.C.,” “‘INTAL’’ 
‘“‘QUALC UT,” “‘FIRTH-BROWN,”’ 
“CARDINAL,” “DOUBLE-M USHET,’’ 
“CAPITAL,” ‘*‘GOLDEN ARROW,’’ 
‘*‘PEARLITE” “PRESTO,” ETC. 


Head Office: 
STANHOPE STREET, BIRMINGHAM, 12 
Tel.: CALthorpe 138! (5 lines) Grams.: “‘Emancee, Birmingham” 


London Office: Manchester Office: 
295 EUSTON ROAD MANCHESTER OLD ROAD 
LONDON, N.W.!. | RHODES, MANCHESTER 
: a Tel: Middleton 3654 (3 lines) 
peatland ee Grams: Emancee, Middleton 


Grams. ‘“‘Emancee, London scaiiahane 
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in great demand — 


but freely available 


VAL 
VAVRAAY The Wickman Mobile Demonstration Unit brings 


skilled help right to the factory floor. Staffed by a 
team of specialist instructors, the Unit is fully equipped 
with machine tools for reservicing carbide tools, and 
many Wimet users have already availed themselves of 
this opportunity to train operators and executives in 
the correct methods of applying and servicing these 
tools. Demonstrations on the design, application and 
servicing of Wimet tools have been given to over 2,000 
operators and, in addition, lectures, supported by sound 
films and film strips, have been attended by more than 
1,000 operators. 

The greatest productivity from carbide tooling can only 
be obtained when operators know the right grade to 
choose, the right time to withdraw tools from use for 
reservicing, the right wheels and methods—in fact, 
the right carbide technique. 

This is just one of the ways Wickman’s are helping 


Wimet users to get the best out of carbide tooling. 


LONDON + BRISTOL + BIRMINGHAM + MANCHESTER 


LEEDS ° GLASGOW * NEWCASTLE * BELFAST 
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,-+ FOREXTRA 
PERFORMANCE 


OW PRODUCTION 
MILLING 


We illustrate a typical nel RE 

“GALTONA-O.K.” set-up at ‘ete 

Molins Machine Co. Ltd., Moan 

London, for milling tapered 

slots in steel clamp plate 

carriers for tobacco cutting machines. The three alternate 

angle cutters, each 6” dia., have 12 high speed steel 

inserted blades. Speed is 52 r.p.m. with a feed for rough- 

ing and finishing of 1.1” and 4.2” per minute respectively. 
Further details available on request. 


North of England: A. V. Green, London Area: A. j. Percy, Scotland: Messrs. Stuart & Houston, 
3ritannia House, Wellington Street, Leeds. 25, Hamilton Road, Ilford, Essex. 5, York Street, Glasgow, C,2, 
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yrren TO ITS OWN voOB! 


ENGINEERS’ =e, 
SMALL TOOLS 4 
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AUTOMATIC MULTI-TOOL LATHES 


DRUMMOND BROS. LTD., SeitLBbeEoOR O 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 
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Designers Diary N’ 4 


in this series the B.1.P. Product Design Unit seeks 
Section of ‘tivides to illustrate how technical requirements can be 
AIM. - met to produce pleasing, readily mouldable articles 
summa | - in plastics. Reprints of these announcements will 
‘ be eladly supplied on request. 










res section of bathtray 
=<“ a> Note application of 
\ / | bridge principles for 


, maximum strength 
Soap holders 
prevent undue lateral movement 
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20 JA Conventional design 


of bathtray 


The Product. Of the few attempts to mould a bathtray, all have so far followed the 
general characteristics of their wooden and metal predecessors. Two basic faults are the 
tendencies of such trays to slide about and fall into the bath ; and their seat-like struc- 
ture which, whilst inviting such use, does not make for great strength when reproduced 
in plastics. This new conception of a bathtray primarily aims to overcome these faults. 


The Design. In contrast to traditional design, note first the strong bridge-like structure 
of this bathtray. For additional strength vertical divisions are incorporated between 
compartments and on what would otherwise be flat surfaces are moulded internal ribs 
and drain-channels. To locate and anchor the tray, two novel features are incorporated. 
The soap compartments provide a location to prevent undue lateral movement, whilst 
four small rubber suction pads on the underside prevent the bathtray slipping. An un- 
obtrusive lifting handle at each end provides a fingerhold for lifting against suction. This 
bathtray represents a simple compression job for straightforward up-and-down moulding. 


The Material. Beetle urea moulding powder is recommended because it provides a wide 
colour range complementary to contemporary bathroom colour schemes. Although 
there will be some expansion and contraction due to changes of temperature and 
humidity, dimensional considerations are not critical in this application. Urea material 
is, therefore, the most economical to use for the job. 






The B.1.P. Technical Advisory Service will assist industrial designers and manufacturers who use 
plastics mouldings in their production processes. Advice is freely offered regarding product 
styling, mould design, choice of materials and moulding techniques. The Service exists primarily 
to assist your own designers and technicians regarding those problems peculiar to plastics 
mouldings, with which only a specialist can be completely conversant. 





BRITISH INDUSTRIAL PLASTICS LIMITED 
| ARGYLL STREET, LONDON, W.|I 


* BEETLE’ is a trade mark registered in Great Britain and in most countries of the world 
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BILLETER-BOEHRINGER 
Open sided and double standard Planing Machines 


Combining maximum performance with extreme ease of 
control, these machines meet all modern production requirements. 
Standard Sizes : Widths and Heights 33” x 28” to 60” x 39”. ' 
Planing Lengths from S5ft. to 20ft. Gear Box Drive — 6 cutting 
and 2 return and 9 cutting and 3 return. Ward Leonard Control 
—Steplessly Variable. Cutting Speeds 12 — 246ft. per min. 


Sole British Agents: 
Full particulars and technical data sent on request 


SYKES MACHINE TOOL CO. LTD 


TERMINAL HOUSE - VICTORIA - LONDON : S.W.1I. 





Tel: SLOANE 2272 (3 tines) 
Grams: “Sytool, Sowest. London” 











PST 
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« MAXAM 
» 5 Britains WALTY 
SA Value is FLEXIBLE! 













Take a standard MAXAM valve body 
assembly and simply screw on fittings 
for Lever, Cam, Push-button, Pedal, 
Solenoid, Diaphragm or Pilot operation 
— the same valve does for all! Again, 
the same valve is in most cases adapted 
for spring or air pressure return. 


This MAXAM range is backed by 
over 80 years devoted to the design 
and manufacture of highest quality 

pneumatic equipment and includes 

a full range of three- and four-way 
air valves—also single and double 

acting air cylinders. This equip- 
ment is also suitable for use 
with inert gases, vacuum and 
low pressure hydraulic circuits. 


Write today for detailed 
brochure. 


MAXAM 


AIR VALVES & CYLINDERS 


COMPACT—RELIABLE—ADAPTABLE 


THE CLIMAX ROCK DRILL AND ENGINEERING WORKS LTD. 
4, Broad Street Place, London, E.C.2 Works: Carn Brea, Redruth, Cornwall 
TAS/Cx.535 
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FOR TOOLROOM & GENERAL 
WORKSHOP USE. . THE 
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LEADING 


garrison |“ 


* 


All headstock 
gears are now 
shaved and 


44" CENTRE LATHE ... higher spindle 


speeds are 
available. 


represents even greater * 
value than ever Swing over 


bed 9 








Norton Three 
Speed Gear 
Box. 














Available 
through 
leading 

Machine Tool 
. Merchants 


T. S. HARRISON & SONS LTD., UNION WORKS, HECKMONDWIKE, YORKS. 
ee 
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COVENTRY GAUGE & 
‘TOOL COMPANY 


MACHINE TOOLS 


/ 


v boolwoom tecisuon and 
accruals quaitidy production 


The renowned * Matrix” machine tools are 
produced by ove of Britain’s most 

design units with unrivalled knowledge 
and experience, not only of high precision machine 
tools but also of the most advanced measuring 


a guarantee when it pays to buy the finest. 


High Precision Screw Cutting Lothe. 
Automatic Profiling Lethe. 

No. 51 Thread Miller for Plastic Dies. 
No. 50 Optical jig Borer. 


nlry Gange 


TOOL CO. LTD, #5tb; 
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THE PRINCIPAL OFFICERS, 1952/53 
The President 


SIR CECIL M. WEIR, K.B.E., M.C., D.L. 


‘IR CECIL WEIR, who assumes office as President of the 
Institution on 1st July, 1952, is known internationally as a public 
servant and industrialist of the widest experience. 

After completing his education in Scotland, Switzerland and 
Germany, he served throughout the First World War in Gallipoli, 
where he was wounded in 1915, and in France. 

During his business life in 
Glasgow, as partner in the old- 
established firm of Schrader, 
Mitchell and Weir, Sir Cecil 
was a Deputy Chairman of the 
Scottish Development Council, 
President of the Glasgow 
Chamber of Commerce, and 
Chairman of the Administra- 
tive Committee of the Empire 
Exhibition (Scotland) 1938. 

From 1938 to 1940 he was 
Civil Defence Commissioner 
for the Western District of 
Scotland. During the later 
stages of World War II, he 
was consecutively an Executive 
member of the Export Council 

Sir Cecil Weir of the Board of Trade; Con- 

troller-Genera! of Factory and 

Storage Premises; and Director-General of Equipment and Stores 
(Ministry of Supply). 

Throughout the War Sir Cecil served as a member of the Indus- 
trial and Export Council of the Board of Trade, and was closely 
concerned with the Export Drive of 1940 and subsequently with the 
development and implementation of the wartime Concentration of 
Industry. He was also Chairman of the Committee which investi- 
gated the operation of the Mersey Docks in the early part of the 
War, and of several other Government Committees set up at that 
time to deal with Design, Management, Exhibitions and Fairs. 

After the liberation of Paris in 1944, Sir Cecil was appointed the 
British Chairman of the Anglo-American Mission (the Weir-Green 
Mission) which carried out an investigation of the state and poten- 
tialities of French industry, transport and power at that time. 
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In 1946 he went to Germany as President of the Economic Sub- 
Commission in the Control Commission for Germany, where he 
remained for more than three years until the Federal German 
Government took office in 1949. Shortly after returning to the 
United Kingdom, in the same year, Sir Cecil was appointed 
Chairman and Chief Executive of the Dollar Exports Board, which 
post he relinquished at the end of June, 1951, when he returned to 
business activities after twelve years of continuous public service. 

In addition to his partnership in the family business, Sir Cecil is 
Chairman of the British Tabulating Machine Co. Ltd., and a 
Director of British Enka, Ltd., and Pyrene, Ltd. He resigned his 
other directorships on proceeding to Germany in 1946. 

The further progress and development of the Institution can be 
confidently anticipated under the guidance and counsel of a 
President of such distinction and authority. 


The Chairman of Council 


MR. HAROLD BURKE, M.I.Mech.E., M.1I.Prod.E., M.1.1.A. 


R. BURKE, Director and General Manager of Concentric 
| Manufacturing Company Limited, and Director of a subsidiary 
Company, Metaducts, Limited, 
is known throughout the Insti- 
tution for his valuable contri- 
butions to its activities and 
progress. His recerit work as 
Chairman of the Special Com- 
mittee on Reorganisation is 
likely to result in far-reaching 
changes in the _Institution’s 
structure. 

A Birmingham man, Mr. 
Burke is a prominent and 
popular figure in the Midlands. 
Educated at the Birmingham 
Technical College, with which 
he has been associated for over 
30 years as Student, Lecturer 
and a member of various 
Committees, he served his 
apprenticeship with Vickers, 
Ltd., after which he spent 

Mr. Harold Burke several years in the shops with 
(Photo by courtesy Of 1.:E. Breemre T. A. Savery & Co., Ltd. In 
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1929 he was appointed Production Manager at Premier Elecuric 
Heaters, Ltd., resigning in 1936 to become General Works Manager 
for Bendix, Ltd. 

In 1945, Mr. Burke became Works Director and later Deputy 
Managing Director of Air Industrial Developments, Ltd., and two 
years later joined Elfson, Ltd., as Managing Director. When the 
Engineering Division of this Company was purchased by Concentric 
Manufacturing Co., Ltd., Mr. Burke accepted his present appoint- 
ment. o 

During the Second World War Mr. Burke served in the 38th 
Batt., Warwickshire Regiment (Home Guard) as a Company 
Commander with the rank of Major. 

Mr. Burke was elected to membership of the Institution in 1932 
and at once began to play an active part in the affairs of the 
Birmingham Section. For four years he was the extremely energetic 
Hon. Secretary and was subsequently elected Section President, 
an office he filled with distinction. He is currently Vice-President 
of the Section, and has been a Member of Council since 1948. 

In addition to his professional interests and his work for the 
Institution, Mr. Burke is active in public life. He is a member of 
the Board of Governors of Boldmere Secondary School, and of the 
Advisory Council, Birmingham College of Technology. He is also 
deeply interested in social work in Sutton Coldfield in connection 
with help for the aged, hospitals, and the Infantile Paralysis 
Fellowship. 

Among his hobbies are music and amateur operatics and 
dramatics, and he is Chairman of the Emily Broughton Players. 
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INSTITUTION NOTES 
July, 1952 


The Institution offers warm congratulations 
The Queen Honours to its new President, Sir Cecil Weir, on his 
The President inclusion in the recent Birthday Honours. 
Sir Cecil becomes a Knight Commander 
of the Most Distinguished Order of St. Michael and St. George, in 
recognition of his services as Chairman of the Dollar Exports Board. 


As a result of the Ballot, the following 
Council Elections 1952/53 members have been elected to serve 
on Council for the year 1952-53: 
Members: Mr. A. J. Aiers. 
Mr. B. H. Dyson. 
Mr. P. G. Garside. 
Mr. B. G. L. Jackman. 
Mr. H. J. Swift. 
Associate Member: Mr. J. E. Burnett. 
The next Council Meeting will be held at 36, Portman Square, 
London, W.1, on Thursday, 24th July, 1952. 


The Birmingham Section of the Institution has 
Course in recently been concerned in initiating arrangements 
Electronics for Extra Mural Courses on subjects of interest to 
Production Engineers, and one of the subjects 

suggested by the Section Committee was “ Electronics.”’ 

The Departments of Extra-Mural Studies and of Electrical 
Engineering at the University of Birmingham have adopted this 
suggestion, and a Summer School on the Fundamental Charac- 
teristics of Electronic Apparatus has been arranged to take place at 
the University from 14-19th July, 1952. 

The lectures are intended to show both the designer and user of 
electronic apparatus how far engineering problems are circum- 
scribed by physical laws. Various electronic devices have been 
grouped into a series of topics, and as far as possible each topic 
will be opened with a general theoretical lecture, followed by 
contributions on particular practical applications. 

All enquiries regarding the Course should be made to The 
Director of Extra-Mural Studies, The University, Edmund Street, 
Birmingham, 3. 
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The 1952 Residential Summer Course 


Course on Work arranged by the Department of Engineer- 
Study Organisation ing Production, Birmingham University, 
and Development under the direction of Professor T. U. 


Matthew, will take as its subject ‘* Work 
Study Organisation and Development.” 

In addition to lectures, case study work and discussions, con- 
sideration will be given to the full implications of the results of the 
National Survey on Time Study Practice. It is also intended to 
present for the first time a new organisational method which has 
been developed in the Department for the more systematic use of 
scientific and technical data in product engineering and process 
study. 


The Course which will be held from Monday, the 21st July, to 
Friday, the 1st August, is intended for Production Managers, 
Industrial Engineers and Executives concerned with the application 
and development of works study principles in industry. 


NEWS OF MEMBERS 


Mr. F. R. Ball, Associate Member, has taken the position of 
Machine Shop Manager with the Anti-Attrition Metal Co. Ltd., 
Maidenhead. 

Mr. P. V. Brown, Associate Member, is now employed as an 
Engineer III with the Directorate of Aircraft Production Develop- 
ment, London. 

Mr. H. F. C. Digby, Associate Member, is Assistant Works 
Manager with the Forgrove Machinery Co. Ltd., Leeds. 

Mr. A. A. Francis, Member, of A. E. C. Ltd., Southall, has been 
appointed Production Engineer with that Company. 

Mr. R. Glegg, Associate Member, has been promoted to the post 
of Chief Mechanical Engineer for the Port of Calcutta. 

Mr. J. A. Holmes, Member, is now Manager of Amalgamated 
Products Ltd., Auckland, N.Z. 

Mr. D. S. Kanwar, Associate Member, is now Officer-in-Charge 
(Panel Shops) with the Indian Standard Wagon Co. Ltd., Burnpur, 
West Bengal, India. 

Mr. C. S. Kent, Associate Member, has joined Girling Ltd., 
Newport, as Manager of the Suspension Damper Factory. 

Mr. W. S. Langford, Member, has joined Messrs. F. Issels & Son, 
Bulawayo, as General Manager. 

Major J. H. Partridge, R.E.(Retd.), Member, Master of the Mint, 
India Government Mint, Calcutta, has also been appointed Master 
of the India Government Mint, Alipore (Calcutta) of which he has 
been Officer-in-Charge Construction for the past four years. 
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Mr. W. Pilkington, Associate Member, has been appointed Chief 
Jig and Tool Draughtsman with the Bristol Aeroplane Co. Ltd., 
Sunderland. 


Mr. L. H. Sewell, Associate Member, of A.E.C. Ltd., has been 
promoted Works Manager of that Company. 

Mr. H. L. Sharp, Associate Member, has been appointed General 
Manager to the New Mendip Engineering Company, Melksham. 

Mr. I. S. Varman, Associate Member, is now Assistant 
Mechanical Engineer with the Calcutta Electrical Manufacturing 


Co. Ltd., Calcutta. 


Mr. B. Booth, Graduate, has left Metropolitan-Vickers Electrical 
Co. Ltd., Manchester, and is now Executive Engineer with the 
Sudan Mercantile Company (Engineers) Ltd., Khartoum. 

Mr. E. J. Bradley, Graduate, has been appointed Manager of the 
Constructional Department of Round Oak Steelworks Ltd., 
Brierley Hill, Staffs. 

Mr. E. Fedder, Graduate, has taken the position of Works 
Manager with Emco Brass Manufacturing Co. Ltd., Croydon. 

Mr. R. A. Hinkley, Graduate, has been appointed Materials 
Handling and Plant Layout Engineer with Humber Ltd., Coventry. 

Mr. K. D. C. Smith, Graduate, is now a Technical Engineer in 
the Design and Specifications Division of British Insulated Callender 
Cables Ltd. 

Mr. P. H. C. Waddington, Graduate, has been transferred to the 
Stafford Works of the English Electric Co., and has been appointed 
Standards Engineer. 


Mr. H. Gibson, Member, Chairman of 
the Calcutta Section of the Institution, 
is visiting the United Kingdom this summer. 

Mr. R. W. Deutsher, Associate Member, who is a member of the 
Australian Sub-Council and Assistant Hon. Secretary of Melbourne 
Section, is now on an extended tour of England, the Continent and 
the U.S.A., in order to study the latest production techniques and 
practices. 


Visitors from Abroad 


The Institution records with deepest regret the death, 
Obituary in May, 1952, of Mr. Harry Hallam, first Section 
President from 1934 to 1935 of the Leicester Section 

of the Institution of Production Engineers. 
Mr. Hallam was a Director and Works Manager of the British 
United Shoe Machinery Co. Ltd., with whom he had been asso- 
ciated for 54 years, having joined the firm as an apprentice in 1899. 
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He was a well-known personality in local engineering circles, having 
been for 25 years Chairman of the Foremen’s Mutual Benefit 
Society in connection with The Leicester and District Engineering 
and Allied Employers’ Federation. 


The following Standards have recently been issued, 
British and may be obtained, post free, at the prices stated 
Standards from the British Standards Institution, 24-28, Victoria 
Street, Westminster, London, S.W.1: 
B.S. 919: 1952 Screw Gauge Limits and Tolerances. (5/-) 
B.S. 1817: 1952 Tins for Honey. (2/-) 
B.S. 1857: 1952 Pipe Cutters. (3/6) 


HAZLETON MEMORIAL LIBRARY 


It would be helpful if, in addition to the title, the author’s name 
and the classification number could be quoted when borrowing books. 


REVIEW 


517.2. CALCULUS. 
* Calculus ” by Lyman M. Kells. (2nd Ed.) Lond., Allen & Unwin, 1951. 
508 pages. Frontispiece. 28/-. 

In common with other American text books of a scientific type, 
** Calculus” is well planned and introduces the student gradually to the 
more intricate sections of the subject. The book is essentially a student’s 
text book, and starting from basic concepts, it covers the subject up to 
partial differentiation, multiple integrals, infinite series, and ordinary 
differential equations. The numerous examples are well matched to the 
subject matter of the various sections and enable the student to gain confi- 
dence gradually. 

There are several cases where the author appears to assume previous 
knowledge by the reader and the explanations may thus appear rather 
confusing to the beginner. This applies in the case of harmonic motion and 
vectors. Although amply covered, these subjects could perhaps be dealt 
with in a manner more suitable for beginners. A further minor but important 
point could well be brought out, namely the symbolic nature of of - Although 


well-known to the advanced student, it would be well worth while stressing 
for the benefit of the beginner. 

The above criticisms are generally only of a minor nature and the 
book can be recommended as an efficient text-book. 


ABSTRACTS 


159.9. PSYCHOLOGY 

“Psychology and the Industrial Worker” by E. G. Chambers. 
Cambridge, C.U.P., 1951. 190 pages. 

The book, presenting the outlook of a Director of Research, is broader 

in treatment of its subject than would be expected from a research worker 
in a particular field. The treatise is basic rather than specific. It defines 
work as beneficial when undertaken as a purposive activity. It surveys the 
methods of psychologists and points broad direction for application of the 
science to serve industry in bringing about an understanding of the problems 
of attitude, well-being and satisfaction of the worker, which, if solved, 
could be a means of eliminating the biggest obstacle to successful industry. 
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The psychologist aims at maximum satisfaction through work, which 
includes efficiency in working, therefore increased industrial efficiency. 
Vocational guidance is a better approach towards fitting the man to the job 
than is vocational selection. Physical environment affects the efficiency 
of the worker, improvement pays a dividend. Psychological environment 
involves consideration of incentives, a matter discussed at length. 

620.1. ENGINEERING MATERIALS. 

“Engineering Materials Manual” by IT. C. Dumond, Ed. New York, 

Materials and Methods, Reinhold Pub. Corp., 1951. 386 pages. Illustrated. 
Diagrams. 36/-. 

This volume is a collection of articles which have appeared during the 
last few years in the series of Material and Methods Manuals and published j 
in America in “‘ Materials and Methods ”’. 

It comprises 28 sections covering: Engineering Steels of all types, 
grades and alloys—Wrought Aluminium Alloys—Magnesium Alloys—Nickel 
and Nickel Alloys—Bronzes—Beryllium Copper—Bearing Metals—Cemented 
Carbides—Ceramics—Rubber—Plastics—Hard Facing Materials—Finishes 

Electroplating—Colouring, Porcelain Enamels, and Adhesives. 

Each section deals with development—physical and analytical 
properties—processing—selection and application---design considerations. 

There are many illustrations, tables and charts. ) 

658. INDUSTRIAL ORGANISATION: MANAGEMENT. 
“ Industrial Administration and Management” by F. L. Meyenberg. 
Lond., Pitman, 1951. 387 pages. 35/-. 

This textbook presents a broad survey of the role of Industrial Ad- 
ministration and Management, and the material is presented methodically 
by tracing the route of a customer’s order through the various departments 
of an industrial concern. 

The examination of departmental activity is arranged in five sections 
Sales Promotion, Design, Production Planning and Control, Execution of 
Work Orders and Economic Control. Each section is comprehensive 
despite the limitations imposed by covering such a wide subject in one book. 
For example, the section dealing with the Execution of Works Orders covers 
the activities of the Purchasing Department; Receiving and Storage of 
Materials; Material and Human Factors in Production including Wages 
Payment, Incentives and Personnel Management; Industrial Legislation; 
Inspection; Standardisation and Miscellaneous Production Matters. 

Though the last section of the book, Economic Control, is separated 
from the first four sections for ease of presentation, continuous stress is laid i 
throughout the book on the importance of considering all activities within 
the works as within the sphere of economic control. 

331.124. SUPERVISION: FOREMANSHIP. 

“The Foreman: A Study of Supervision in British Industry” by 
National Institute of Industrial Psychology, London. Undertaken by the 
National Institute of Industrial Psychology, and sponsored by the 
Human Factors Panel of the Committee on Industrial Productivity. 

Lond., Staples Press, 1951. 158 pages. 

This investigation was carried out by a research team and took the 
form of personal visits to factories, analyses of the questionnaires sent to 
numerous firms, and the studying of international literature on the subject. 

The report does not claim to be completely representative of British super- 

vision but is offered as a means for promoting comments and suggestions 

likely to be relevant to the greater part of industry. 

The points covered in the survey relate to the job of the Supervisor; 
selection; training; position with regard to the functional departments; 
union relationship; and status within the company. 


”» 
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Included in the appendices are: the list of firms visited, a copy of the 
questionnaire, which was circulated, and the tabulated summaries of data 
obtained. 


OTHER ADDITIONS 


614.8. PREVENTION OF ACCIDENTS: SAFETY MEASURES 
U.S.A.—Dept. of Labor—Bureau of Labor Standards. “* Machine Tools and 
Their Hazards.” Washington, U.S. Gov. Pr. Office, 1951. 34 pages. 
Illustrations. 
621.357. ELECTRO-DEPOSITION; ELECTRO-FORMING; ELECTRO- 
PLATING 


Wernick, S. “ Electrolytic Polishing and Bright Plating of Metals.” 
(2nd Ed.) lLond., Alvin Redman Ltd., 1951. 243 pages. Illustrated. 
Diagrams. , 

Whittaker, Alan. “ Electroplating and the Engineer.” Manchester, 
Emmott & Co. Ltd., 1951. 87 pages. Illustrated. (Mechanical World 
Monographs.) 

621.74. FOUNDRY WORK 

Howard, E. D., ed. “* Modern Foundry Practice.” Lond., Odhams Ltd. 
[n.d.] 384 pages. Illustrated. Diagrams. 

Carrington, E. “ Aluminium Alloy Castings, Their Founding and 
Finishing.” Lond., Griffin, 1946. 326 pages. Illustrated. Diagrams. 

621.791. WELDING 

Aluminium Company of America, Pittsburgh, Pa. “ Welding and Brazing 
Alcoa Aluminium.” Pittsburgh, the Company, 1948. 135 pages. Illus- 
trated. Diagrams. 

621.83. GEARS 

Gleason Works, Rochester, N.Y. “ Spiral Bevel Gear System: Standard- 
ized Tooth Proportions for Generated Spiral Bevel Gears.” 
Rochester, N.Y., the firm, 1943, ae pages. 

Gleason Works, Rochester, N.T. Straight Bevel Gear System: Stan- 
dardized Tooth Proportions for Generated Straight Bevel 
Gears.” Rochester, N.Y., the firm, 1942. 140 pages. 

621.88. MEANS OF ATTACHMENT 3; FASTENINGS 

Reynolds Metals Company, Louisville, Ky. “ Mechanical Fastening 
Methods for Aluminium.” Louisville, the Company, 1951. 136 pages. 
Illustrated. Diagrams. 

621.9. MACHINE TOOLS; MACHINING 

Alumininm Company of America, Pittsburgh, Pa. “ Machining Alcoa 
Aluminium.” Pittsburgh, the Company, 1950. 67 pages. Illustrated. 
Diagrams. 

Cincinnati Milling Machine Company, Cincinnati, Ohio. “ Hydraulic 
Control and Feeding Mechanisms for Machine Tools.” Cincinnati, 
the Company, 1942. 36 pages. Illustrated. Diagrams. 

Dow Chemical Company, Midland, Michigan. * Machining Magnesium.” 
Midland, the Company, 1951. 64 pages. Illustrated. Diagrams. 


PAPERS RECEIVED 


1845: “ Plastics and Die Casting” by L. N. Jones. 

1883: “ The Design, Manufacture and Use of 5” Sliding, Surfacing and 
Screw Cutting Lathes” by D. H. Turnbull. 

1884: “ The Design of Wrapping and Card Box Making Machinery ” 
by J. W. Smith. 

1885: “ Diesel Engine Progress ” by Arthur J. Lund. 

1886: “Some Problems of the Indian Engineering Industry” by F. 


Foster. 
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: Members are asked to note that the Library will 
Tho Litenry be open between 10 a.m. and 5.30 p.m. from 
Monday to Friday each week. 


. Members are reminded that binding cases for 
Journal Binders the Journal are obtainable from Head Office, 
price 7/6 each post free. The cases, each of which will hold 12 
issues of the Journal, are made of stiff board covered with imitation 
leather cloth, with gilt Icttering on the spine. 


A number of copies of the following 
Research publications are still available 
to members, at the prices stated : 


Research Publications 


Report on Surface Finish, by Dr. G. Schlesinger 15/6 


Machine Tool Research & Development 10/6 
Practical Drilling Tests 21/- 
Test Charts for Machine Tools, Parts 3 and 4 5/6 each 


These publications may be obtained from the Production 
Engineering Research Association, “‘Staveley Lodge’? Melton 
Mowbray, Leics. 


Owing to the fact that output has to be adjusted 
to meet requirements, and in order to avoid 
carrying heavy stocks, it has been decided that the Journal will only 
be issued to new Members from the date they join the Institution. 


Issue of Journal 


Setanta In order that the Journal may be despatched on 
—po= §=sitime, it is essential that copy should reach the 
Head Office of the Institution not later than 40 days prior to the 
date of issue, which is the first of each month. 
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VITREOUS ENAMELLING 
by S. HALLSWORTH * 
Presented to the Birmingham Section of the Institution, 16th January, 1952 


7 yer origin of enamelling began before: the birth of Christ, 
although this was actually the “‘ art’ of enamelling and was 
practised on jewellery. It is quite likely that the Egyptians were 
the first to make enamels, but it is improbable that they got beyond 
the threshold of enamelling on rare metals. 

The art of enamelling began to take definite form in the early 
part of the Christian era. The goldsmith was responsible for one 
method in which fine gold wire was soldered so as to form a border 
around designs he wished to enamel. The areas to be enamelled 
were then filled with the powdered material, either in the dry 
condition or as a soft paste. This was pressed firmly into position 
and placed into a furnace where the heat melted the enamel into a 
smooth surface of glass. The piece of crude enamel was ground 
until the gold wire appeared as a boundary around each design or 
different colour of enamel, and the whole was finally polished. 

The coppersmith was accustomed to working with a heavier stock 
and he found it more convenient to carve and gouge out rather than 
build up his metal. The enamel itself was applied in a similar 
manner to the one used by the goldsmith. 

Early in the sixteenth century marks the era when the art became 
the enamelling industry. This era was the beginning of the 
practice of applying enamel in the form of paint and then fusing it 
on to the metal. Poor adherence and covering power were among 
the difficulties met with in this practice, but these enamels mark the 
transition period between the art of enamelled jewellery and the 
development of the industry, which is of wide importance in 
applying the “‘ eye-appeal”’ to an already accepted base metal. 

Enamels passed through the stages in which they were applied on 
gold only, then on silver, bronze and copper. The application to 
iron was the most important one and the first record of enamelling 
on iron was in the eighteenth century. The greatest advances, 
however, have taken place since the beginning of the twentieth 
century, and enamelling practice has progressed so rapidly during 
the past twenty-five to thirty years that it is now a large and 
progressive industry. 

This progress has no doubt been due to the influence of the 
chemist and the Production Engineer. Prior to the late twenties, 


* Director, Metal Porcelains Ltd. Chairman of Coumil, Institute of Vitreous Enamellers. 
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vitreous enamelling was a mixture of secret formulae and closed 
shops; the introduction of the chemist, the formation of technical 
institutes giving a more open approach, widened the knowledge of 
vitreous enamels, and so enabled this progress to be made. 

A further trend has been for companies to purchase their frit* 
from manufacturers who specialise in this work. The frit manufac- 
turing companies spend much of their time on research and develop- 
ment work, and thus.enable the enamellers to concentrate on the 
application side of the process. 


Vitreous enamels may be briefly but aptly 
Composition described as “ glass fused on metal,’ and differ 

from synthetic or baked-on enamels by being 
entirely inorganic. Consisting of glass fused on metal at 750 to 
850°C., they will withstand much higher temperatures without 
burning off or discolouring. ‘They are more resistant to weathering 
abrasion and chemical attack. 

In considering the properties of vitreous enamel coatings on iron 
or steel, they must be visualised as thin coatings of low melting 
glasses of special composition applied to the metal by fusion. 

On cast iron, the enamel glass adheres by physical adhesion to the 
rough surface. On sheet iron or steel, which have comparatively 
smooth surfaces, the attachment of glass to metal is due to chemical 
bond. Although recent developments have included white enamels 
which can be applied direct to the metal, it is necessary to use a 
special type of steel such as titanium alloy steel which has only been 
produced in very limited quantities, together with special methods 
of processing, and the conventional method of applying the white 
enamel over a blue-black ground coat is still used for normal 
production. 

It is always a source of wonder to the uninitiated that a dark 
coloured, almost black, ground coat is used to produce a white 
enamelled sheet. One of the chief essentials of a sheet iron ground 
coat enamel is to give the proper adherence of the enamel to the 
metal which, as previously stated, is due to a chemical bond between 
the glass and the metal. Quite a number of theories have been 
advanced to explain this bond. One, that cobalt silicate is formed 
with the evolution of oxygen and this reaction cleaned the iron and 
made intimate contact possible. Another, that the metallic oxides 
are reduced to their metals which alloy with the iron, and the enamel 





*A glassy material produced by fusing a mixture of some or all of the con- 
stituents of a glaze or enamel to render insoluble any soluble material present, and 
to ensure greater homogeneity, to lower the melting point and to render toxic 
compounds non-poisonous. In fritting, the raw materials are melted to a molten 
glass, which is then run from the furnace into a tank of cold water which fractures 
the glass so that it can easily be ground in the mill. 
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adheres tenaciously to this alloy. Third, that the metallic dentrites* 
form a layer between the enamel and the iron projecting into the 
enamel layer and thus aiding adherence. Whatever the chemistry 
of the phenomenon, oxidation of the metal is necessary, and the 
presence of cobalt and other metallic oxides are essential to promote 
satisfactory adherence. 

Regardless of the type, both ground coat and cover coat enamels 
must be so compounded that they “ fit’? the metal base, that is, the 
coefficient of expansion ‘of the glass from the temperature of 
solidification to the ultimate temperature must be such that, when 
cool, no undue strains are set up in the glass coating because of 
compression or tension. ; 

The raw materials used in the manufacture of vitreous enamel 
frit may be roughly divided into three main classifications—i.e. 
refractories, fluxes and opacifiers. To these are added at a later 
stage the colouring oxides, flocculating agents and electrolytes. 

The refractories include such materials as silica, felspar and clay 
which contribute to the acidic part of the melt and give body to 
the glass. 

The fluxes include Borax, Sodium Carbonate, Potassium or 
Sodium Nitrate, Barium Carbonate, Zinc Oxide, etc., which are 
basic in character and react with the acidic refractories to form the 
glass. Materials with a dual role such as Cryolite, Fluorspar and 
Sodium Silico Fluoride serve as fluxes and secondary or accessory 
opacifiers. 

The major opacifiers include Antimony Oxide, Zirconium Oxide, 
Titanium Oxide and Tin Oxide, which are mainly refractory in 
character. 

The composition of an enamel varies considerably according to 
the metal to which it is applied and to the finish required, and is 
further complicated by the number of elements which it contains. 
It is formed by the fusion of a number of raw materials and the 
reaction of the various elements during the fusion process. The 
analysis does not, in itself, give all the information necessary to 
produce a satisfactory enamel. It can be likened to a cross-word 
puzzle in which the analysis gives the clues and the elements in the 
various raw materials are the alternatives. For instance, the 
silica can be obtained from Quartz Sand, Felspar and Sodium 
Silico Fluoride; the Alumina from Felspar, China Clay and 
Cryolite ; Boric Oxides from Borax or Boric Acid ; Calcium 
Oxide from Limestone, Calcium Carbonate and Fluorspar ; 





*R. M. King believes that the adherence is related to the formation of metallic 
dentrites which, from X-ray investigations, appear to be alpha iron. These 
dentrites form a layer between the enamel and the iron, sometimes projecting 
quite far into the enamel layer. In this manner they aid the adherence. 
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Fluorine from Cryolite, Fluorspar and Sodium Silico Fluoride; 
Potassium Oxide from Potassium Carbonate, Potassium Nitrate and 
Felspar, and so on. It is, at the same time, rather interesting to 
note that the elements exhibiting the same “ functions”’ in an 
enamel occupy neighbouring positions in the periodic classification, 
which does help the chemist in the compounding of enamel formulae. 
Cobalt and nickel, which give to sheet iron ground coat its adherence 
to the iron, occur together with iron in the periodic table. 
Potassium and sodium, which are almost interchangeable, in some 
enamels occur together. Aluminium occurs between the base and 
silica, the same position as it holds in enamels. Magnesium, 
calcium and barium occur in the same group near sodium and 
potassium, and they react similarly in an enamel. ‘Tin, antimony 
and zirconium are closely associated in the table and in enamels 
they are again grouped together as opacifiers. 


The enamel, as received by the enamel works, is 
Enamel in the form of frit which is really a fused mixture 
Manufacture of raw materials quenched in water. There are 

several reasons for fritting, one of which is that 
some of the chief ingredients are soluble in water, and if a mixture of 
various raw materials were ground with water and applied as an 
enamel, the soluble salts would rise to the surface of the enamel 
during drying, thereby reducing the fusibility of the remainder of the 
enamel and spoiling the fused surface. Further, some of the most 
important constituents of an enamel lose a considerable proportion 
of their weight in the form of volatile gases when being converted 
into an enamel, and if this expulsion of gases occurred during the 
brief period in which an enamel is fused on to the metal, time would 
not permit of the interaction between the materials and would not 
proceed far enough to produce a glass free from gas bubbles. 


The raw materials comprising the batch are 
Weighing and carefully weighed out and thoroughly mixed. 
Mixing of Modern mixers are large cylinders similar to 
Raw Materials concrete mixers, hexagonal cylinders or horizon- 

tal mixers. The horizontal type are generally 
trough shape, containing a revolving shaft on which are mounted 
paddles or spirals to mix the materials. 


The complete mixing of the batch is very important, since the 
batch is made up of refractories and fluxes, the speed of reaction 
during smelting is dependent on a uniform mixture. Since the rate 
of reaction is directly proportionable to the surface contact, the 
more intimate the mixing the more surfaces exist between the 
particles of the flux and refractories. 
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VITREOUS ENAMELLING 


Smelting involves the melting together of the raw 
Smelting materials entering the enamel composition until a 

fairly uniform glass is formed, the temperature required 
being 1050 to 1250°C. 

The physical and chemical changes taking place in the smelting 
of enamels are quite complicated. The fundamental changes are, 
however, the interaction of the acids and bases, decompositions, 
fusion and solution. ‘The exact nature and order of these changes 
depend upon several conditions, such as temperature, the combina- 
tion of the raw materials, and the agitation. 

Jewellery enamels and enamels for copper and bronze are usually 
made in small batches and smelted in covered crucibles. 

Where large quantity production is required, specially designed 
smelting furnaces are used. There are several types of smelters in 
use but the two most popular ones are the tank and rotary types. 


This type of furnace is of simple construction 
The Tank Furnace and consists essentially of a refractory box 

or tank with the bottom sloping to a point 
on one side, or in the centre, wherever the tapping hole is situated. 
They can be fired by coal, oil or gas, the flames and flue gases pass 
over the enamel batch and are radiated from the crown of the 
furnace. The batch is charged through a hole in the crown of the 
furnace and is levelled out by means of a rake or rod through a port 
hole in the side. 


The rotary type consists of a steel cylinder bolted on to 
Rotary cast iron end plates machined on the flanges which ride 
Furnace on four flanged wheels, these being rotated by an electric 

motor. The drum is lined with high grade firebrick. 
This type of furnace is oil or gas fired and can be revolved at various 
stages during the process. 

When the various reactions are complete, the molten enamel is run 
off into quenching tanks containing cold water. The principle 
object of quenching is to facilitate grinding. If the molten glass 
was cooled slowly, hard lumps would be formed which would be 
difficult to crush or grind, but by falling into cold water the molten 
glass is shattered into small pieces which grind comparatively 
easily. 


There are two Application Processes— 
Preparation of Dry Process and Wet Process. The dry 
Enamel for process is used for large cast iron 
Application to Metal vessels, such as, baths, certain sanitary 

ware, and certain copper and rare 
metals. Application to sheet iron and to the normal castings used 
in the manufacture of domestic appliances is by the wet process. 
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Wet process enamel, usually designated 
Enamelling Milling enamel slip or slurry, is the powdered frit 

suspended in water by means of flocculating 
agents together with any colouring oxides required. 


The enamel slurry is prepared by grinding in a ball mill usually 
lined with porcelain blocks, and using porcelain balls or flint 
pebbles as grinding media. For dry process enamelling this is very 
simple, the frit being simply ground to the required fineness for 
sieving on to the casting to be enamelled. It is, however, more 
intricate in the wet process method as finely divided frit is not 
totally colloidal, hence the necessity for flocculating agents. 


An enamel slurry is a complex system 
Physical and Chemical consisting of a suspension of several solid 
Considerations phases in one liquid. The solid phases 
of an Enamel Slurry vary in particle size from minute grains 

to 40 mesh material, and include 
constituents such as frit, clay, opacifiers and colouring agents. The 
liquid phase is usually a water solution containing electrolytes in 
the form of soluble salts, acids or alkalies. The composition and 
properties of the solution affect the peptization, or the flocculation 
or deflocculation, of the colloidal solids, which, in turn, affect the 
suspension of all the solid phases present. In other words, the 
suspension of powdered glass in water is made possible by the 
soluble salts from the enamel, together with the various materials 
added during the milling operation. These also control the viscosity 
of the enamel slurry, thus rendering it suitable for application by 
normal technique and enabling variations to be made to suit various 
application methods. The variables in different enamels necessitate 
different methods of obtaining satisfactory suspension. 


Clay is the most important addition in an enamel slurry to give 
suspension. It is also a necessary addition to give the dried slurry 
an adherence to the ware and a hardness which permits handling. 
The electrolytes have more of a chemical action which, either alone 
or in combination with clay, bring about the suspension of the 
enamel frit. Some of these electrolytes, such as the salts of 
magnesium, calcium and barium, tend to form gelatinous com- 
pounds, which assist by means of their physical characteristics. 
Other salts, such as borax, form a buffer solution, which, by this 
means, controls the alkalinity of the solution, and thus influences the 
suspension because of its power of keeping the hydrogen ion 
concentration the same. 


The frit is weighed and charged into the mill, followed by the 
clay and other materials. The enamel is ground to definite 
standards including fineness, specific gravity and mobility. 
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VITREOUS ENAMELLING 


It is essential that components for enamelling 
Cleaning of shall be free from grease, scale, oxide, etc. 
Sheet Iron The lubricant used during fabrication can 
before Enamelling be removed by grease burning, trichlore- 
thylene degreasing or alkali cleaning. 
Grease burning is usually carried out in the enamelling furnaces 
and, although it is very suitable for holloware with beaded rims, it 
is rather costly and in addition results in the formation of oxide 
which has to be subsequently removed in the pickling process; 
therefore, the trichlorethylene or alkali cleaner is more popular in 
most enamelling plants. 


There are two main types of degreasing plants 
Trichlorethylene -—(1) vapour only, (2) vapour and liquid. 
Degreasers The vapour type consists of a tank of suitable 

size containing a sump at the bottom and a coil 
containing running water at the top. The sump is filled with 
trichlorethylene and its temperature raised to boiling (87°C.) when 
a clear vapour is given off. The warm vapour condenses on the 
cold metal surface, dissolves the grease and falls back into the sump. 


Consists of a tank, usually made of steel, of 
Chemical Cleaner the capacity required for the size and volume 

of the work to be processed. The cleaning 
compound consists mainly of sodium carbonate, sodium hydroxide, 
sodium phosphate and resin. 


Both hydrochloric and sulphuric acids are used in the 
Pickling pickling operation. A 6% solution of sulphuric acid at 
a temperature of 140 to 150°F., or a 10% solution of 
hydrochloric acid at room temperature are the usual concentrations. 


Cast iron receives different treatment in its prepara- 
Cleaning of tion for enamelling than sheet iron. Cast iron does 
Cast Iron __ not pickle satisfactorily and practically all castings 
are shot blasted before enamelling. 

In the majority of plants the castings are annealed before blasting. 
This serves a two-fold purpose in that it removes any oil from 
machining operations and also renders the castings more suitable 
for enamelling. 

Cast iron contains occluded gases which are given off by heat and 
once driven off are not reabsorbed. Annealing will, therefore, 
remove these gases and it also has a stabilising affect on the structure 
of the cast iron. 

Blasting is an operation in which abrasive grains are thrown 
against the ware. This may be done by using compressed air or 
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revolving paddles. The abrasive, which is usually chilled metallic 
grit, is thrown with great force which removes the scale and roughens 
the surface making it suitable for enamelling. 


Before proceeding with the actual application it is 
Application important that the correct type of enamel is used. 
of Enamel Jewellery, copper, cast iron, sheet steel and 

aluminium invariably require different enamels 
and, to a variable extent, different methods of processing. I do not 
propose to deal with the enamelling of aluminium because, although 
I know that considerable development work has been carried out 
on this metal and that samples have been prepared in the laboratory, 
I am not personally aware of any large scale production work being 
done. At the same time, a special enamel is required and the 
methods of processing are in some respects different from that of 
iron and steel. 

(As the enamelling of iron and steel is by far the most important 
part of the industry, I propose to restrict my discussion of methods 
of application to these two metals. 

The usual method of applying wet process enamels is by dipping, 
swilling or spraying. 


Sheet iron ground coat enamels are usually applied 
Dipping by either dipping or swilling unless the size or shape 
of the article makes this impracticable. 

In the dipping operation the metal is immersed in the enamel 
slurry, withdrawn, and allowed to drain. Complicated shapes 
have to be “ rolled ”’ through the enamel to ensure an even coating. 
Care is necessary to ensure that the predetermined consistency of 
the slurry is kept constant as the thickness of the enamel coating will 
vary accordingly. 


Holloware, or articles having turned over, rolled or 
Swilling beaded rims cannot be satisfactorily coated by the 

dipping method. The enamel tends to build up in, or 
run back from, the rim resulting in an uneven coating and creating 
trouble in the subsequent processing. This type of article is 
immersed in, or covered with the slurry and on removal the surplus 
enamel is shaken off, this being quite a skilled operation. 


Spraying is the application of enamel slurry to the ware 
Spraying by atomizing it through an air gun, whereby the fine 

spray impinges on the ware. This method is used when 
only one side of the article is to be covered. Clear air is essential, 
and filters are incorporated in the air line. 
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VITREOUS ENAMELLING 


Drying of vitreous enamels is the comparatively simple 
Drying process of removing the water which has been previously 

added to the enamel frit, and the only practical way of 
carrying out this process is by means of evaporation. Insofar as 
the actual drying process is concerned, any method of applying 
heat to the ware can be used and, until recent years, little or no 
attention was paid to the principles of drying, and any method 
which promoted the evaporation of the water was considered 
satisfactory without any attempt to control the temperature or 
humidity, and with little consideration of the results obtained. 


In practice, air movement is necessary to the process of drying and 
heat is required to accelerate the speed of drying. Heat ’changes 
the water from the liquid to the vapour state and the air absorbs and 
carries the water vapour away. Heat also increases the absorption 
capacity of the air, for example, an increase in the temperature of 
air from 52 to 72°F. will double its power of absorbing moisture. 
At the same time air is quickly saturated with water vapour and it 
is, therefore, necessary that the air film in contact with the enamel 
is constantly removed. 


It is quite possible to dry sheet iron enamels in the open shop 
without producing any enamel defects but the process is very slow, 
and requires a considerable amount of space. If, on the other hand, 
drying takes place too quickly and without correctly designed 
driers, case hardening of the enamel takes place which prevents the 
easy escape of moisture from under the surface which, together with 
the tension set up as the inner materials contract, causes disruption 
of the surface layer and results in tearing or crawling during 
subsequent fusing. 


From this it can readily be seen that the speed of drying depends 
upon the speed of flow of water to the surface of the enamel by 
capillary action, and successful drying can only be obtained where 
the water is removed from the surface of the enamel at the same or 
less speed than the water can rise to the surface. Increases in 
temperature increase the rate of moisture diffusion through the 
enamel, and the critical temperature and rate of drying is that which 
ensures the diffusion of the moisture through the enamel at the same 
speed as the outer surface loses its moisture. 


The thickness of coating and the fineness of grinding also influence 
the rate of drying. The thicker the coating, the slower the rate of 
moisture diffusion, and the lower the temperature at which it can 
be dried and, the finer the enamel, the less readily can the particles 
accommodate themselves to contraction. The humidity of the 
air in close proximity to the surface of the enamel has some influence 
on successful drying, and suitable ventilation or spillage is embodied 


in the design of the drier. 
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The fusing of vitreous enamels involves not 
Physical and only the smelting of the enamel but many 
Chemical accompanying physical and chemical changes. 
Considerations We have discussed the effect of cobalt and its 

effect on adherence of sheet iron ground coats. 
To develop good adherence available oxygen is also necessary. 
This must come from either the atmosphere or some oxide at the 
surface of the metal. A thin layer of rust is always present on the 
sheet after drying, and it is interesting to note that this disappears 
after fusing. 

At the commencement of the fusing operation of sheet iron 
ground coat gases are evolved through the surface of the enamel 
after which the glass melts down to a smooth layer containing many 
minute gas bubbles. These gases probably originate from the iron, 
the enamel, and from reactions taking place at the interface of the 
enamel and the iron. 


An interesting phenomena can be observed during the ground 
coat fusing. A microscopic film was taken in America of this fusing 
process, which showed first a microscopic tearing or cracking of the 
surface of the unmelted enamel. As the temperature increased, the 
enamel curled or ruffled up the melts with a wavy appearance. 
This gradually smoothed out and appeared quite clear. Soon 
afterwards, however, bubbling started and the bubbles rose to the 
surface and burst. Different sizes of bubbles were evidenced but as 
the fusing proceeded the large ones were eliminated and a number of 
nearly uniform size remained. 


The fusing of sheet iron cover coat does not involve so many 
changes as the ground coat. The contact surface between the cover 
coat and the ground coat must be an interfusion between the 
enamels. 

As with the sheet iron ground coat, all wet process cast iron enamels 
boil during fusing, but towards the end of the operation the bubbling 
quietens down and a smooth layer is formed. The gases producing 
this boiling come mainly from the iron, although a considerable 
amount may be produced by the reaction of the enamel with the 
iron. 


Correct support of the ware in the furnace during fusing 
Fusing is very important and it should be properly supported on, 

or hung from, heat resisting alloy tools so that it will not 
warp or deform in the heat. The alloy should be of such a composi- 
tion that will reduce scaling to a minimum in order to avoid small 
particles of scale flying on to the ware. They should also be 
designed so that a low weight ratio is obtained between the tools 
and the ware in order to get good thermal efficiency. 
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Control of time and temperature during the fusing process is 
necessary in the production of uniformly fused high quality enamel 
ware. Pyrometic equipment is now almost standard on fusing 
furnaces and, where gas or electricity is used as a fuel, automatic 
temperature control is usually adopted. 


Furnaces used in the enamelling industry are of the 
Furnaces full muffle type with the products of combustion 

circulating round the outside of the muffle. This 
applies to both the static or box furnace and the continuous types. 
Coal, oil, producer gas, town’s gas and electricity are used as 
fuel. , 

All continuous enamelling furnaces can be divided into three 
zones: the hot zone or fusing chamber; the preheating, and the 
cooling sections. 

In one type of furnace the ware is carried on specially designed 
racks or perritts on activated rollers. The other type of furnace 
embodies a split crown. The furnace chain passes over the roof of 
the furnace and the hooks and rods, which hold the carriers which, 
in turn, support the ware, pass through the space between the two 
sections of the crown. Whilst the latter can be straight through or 
horseshoe, the roller type is always a straight through furnace. 





INSTITUTION 
AWARDS 






















Lord Austin Prize 


This prize consisting of books and/or instru- 
ments together with a certificate, is presented 
annually for the best Essay submitted by a 
Graduate of the Institution. Details of con- 
ditions are published in the Journal each year 


Hutchinson Memorial Medal 


A medal is awarded annually for the best 
paper presented to a Section by a Graduate 
of the Institutior.. 


Institution Medals 


Silver medals are awarded each year for the 
best paper presented to a Section during the 
year by (a) a member, and (b) a non-member. 


Schofield Travel Scholarships 


The Scholarships provide for two Graduates 
each year to spend six months on industrial 
study visits in selected overseas countries. 
Details and conditions of the Award are pub- 
lished each year in the Institution’s Journal. 
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These Reports may be obtained from the 
Offices of the Council, 21, Tothill Street, London, S.W.1. 
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Continuus MILLING MACHINE 


The PELLOW CONTINUOUS MILLING MACHINE, in 
two sizes, may be adapted to milling and slotting operations 
on a wide variety of screw machine parts. Multiple 
operations are accomplished on one loading of parts, 
automatic indexing being provided where needed. 
Two continuously operating work conveyors 

Two different parts machined at one time. 


SPECIFICATIONS : Model No. 2 


] Range No. 1 =‘ Range No. 2 7 
Max. diam., round stock # & 
| hexagon stock i i 
square stock 3 1 | 
Production rate per conveyor, 
SAE 1112 steel. pes. /hr. 1500 1000 | 
‘otal production for both 
conveyors 3000 2000 —_ 


@ SEND TODAY FOR FURTHER PARTICULARS 


NE BATTERSEAB8BBB(B 





DEVONSHIRE HOUSE, VICARAGE CRESCENT 
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INTERNATIONAL 
MACHINE TOOL 
EXHIBITION 


OLYMPIA 
SEPT. 17—OCT.4 


STAND No. 59 
GRAND HALL 








The tooth-form employed on SYKES special 
PRE-SHA VING Hobs and Cutters is designed expressly 
for rough-forming gear teeth to be finished by the 
Shaving process. Stock is left only where necessary 


maximum production while Shaving Tool wear is held 
to a minimum. 


WwW -E- SYKES LTD 
STAINES - MIDDLESEX - ENGLAND 





| 





to ensure required accuracy and finish, thus securing } 


Telephone: STAINES 978-9 Telegrams: “SYKUTTER, STAINES” | 
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UNBRAKO 
SOCKET 
SCREWS... 


Progressive managements 
are quickly fitting 
UNBRAKO socket head 
screws to a big variety of 
machine tools and fittings. 
These extraordinarily 
tough screws have the 


following advantages : 
















Stocked and Distributed by 


CHARLES CHURCHILL & 
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- Made from specially toughened steel alloy to 
Unbrako specifications. 


. Precision rolled thread. 


. Closer tolerance of thread on diameter — fights 


vibration. 


. Fit dead flush to surface out of the way. 
. Easily started ... easily “ lifted" 


So tough are UNBRAKO screws that they can be used in 
quite small sizes on jobs hitherto tackled by much larger 
ordinary screws. 


The manufacturing range includes : WHITWORTH, B.S.F., B.A. 


A.N.C., A.N.F., UON.C., U.N.F., D.I.N., V.S.M., S.1. 


are regarded ~ specials and can be made to order. 
Prices on application. 
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SOCKET SCREW CO. LTD. 


LTD., BIRMINGHAM 25 
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QU SON METAL PARTS| - 





\ 


CLEANING & DEGREASING MACHINES | 


ensure the steady flow of production for the export and home markets. 
Doing the work of many hands in a fraction of the time, they are an import- 
ant part of the equipment of all modern engineering works. The illustration 
above shows engine sumps being washed ready for final assembly. Dawson 
Washing and Degreasing Machines are built to 
handle all sizes and shapes of metal components. 











-~. 


Sole Distributor j 
DRUMMOND-ASQUITH (SALES) LTD 
King Edward House, New Street, BIRMINGHAM 

Telephone: Midland 343! 


Manufecturers: DAWSON BROS. LTD., Gomersal, Leeds 
Telephone : Cleckheaton 1080 (5 lines) 


London Works: 406, Roding Lane South, Woodford Green, Essex 
Telephone : Wanstead 7777 4 lines ‘ 
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HOW TO STRETCH YOUR FACTORY 


EN Nr er ee a ee 


SPACE WASTED 





\\ / 


\ 














When goods are heaved and humped about by hand you need lots of expensive 
space—or work areas are cramped and cluttered, workers are heldup .... . 


Oy ee 


ie 


When you put overhead space to work, using handling gear, everybody has 
more room, hold-ups don’t happen, every foot of space is working space... . . 

















+ OUT FOR IDLE MACHINES, operators taken from the job, work-space cluttered up. 

You'll find one major cause—faults in handling. A well-planned handling installa- 
tion produces more from the same floor space, puts unused overhead space to work, 
saves manpower, reduces scrap. You will find 
in KING booklets details of installations 
ranging from a single electric pulley block to 
comprehensive layouts of Overhead Runways, 
Chain Conveyors, Floor Conveyors and Cranes 


di tc 





SPECIALISTS IN 
MECHANICAL HANDLING 


Write for Illustrated Booklet MYS0A 





THE KING ‘POWER-PULLED JUNIOR’ 
overhead conveyor speeding up assembly at 
TEL: HITCHIN 960 AND AT STEVENAGE. Hoover's famous factory. 


GEO. W. KING LTD., 502 WORKS, HITCHIN, HERTS. 
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“ENGLISH ELECTRIC 


h.r.c. fuse links 
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ASTA CERTIFIED 


The Association of Short Circuit Testing 
Authorities (ASTA) issues Certificates of 
Rating for fuses giving satisfactory performance 
when tested in accordance with the appropriate 
clauses of British Standard 88. 

The complete range of ‘ENGLISH ELECTRIC’ 
Type ‘T’ High Rupturing Capacity Non- 
Deteriorating Cartridge Fuse Links has been 
ASTA certified for Category of Duty 440AC4 
to the 1939 edition of B.S.88 (the highest cate- 
gory at that time) and for Categories of Duty 
440AC4 and 440ACS5 representing 25 MVA 
and 35 MVA respectively to the 1947 edition 
of B.S.88. 





| ASTA CERTIFICATE NUMBERS 














RATING UST =| B.S.88: 1939 B.S.88: 1947 

amps. | NOS. arene 

| 40 Ac4 440 AC 4 | 440 ACS 
30 TIA3I0 | 617 1016 ~=| «(2074 
60 | TIS6O | 616 903 | 2022 
100 © TCI00 | 615 932 | 202! 
200 | TF200 251 933 | 2033 
300 | TKF300 | 252 934 | 2032 
400 | T™400 629 935 2031 
500 | TTS00 | 354 936 2025 
goo | TLT800 | 353 2098 2026 


| 








The ENGLISH ELECTRIC Company Limited 
QUEENS HOUSE, KINGSWAY, LONDON, W.C.2 
Fusegear Works: East Lancashire Road, Liverpool 10 


Works: STAFFORD ~-PRESTON~- RUGBY- BRADFORD : LIVERPOOL: ACCRINGTON t 
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SCEING IS DeLIEVIMG carmnere yn. me cerorsmnon 


INCLUDES: 

In the belief that a practical demonstration is better ®@ TOOLMAKERS’ MICRO- 
than any amount of talk, Newall Group Sales Ltd., SCOPE 
have equipped a van with the latest design O.M.T. ® VERTICAL AND HORIZON- 
Gauges and Optical Measuring Instruments for _ TAL OMTIMETERS 


Production Shop and Standards Room. @ ROTARY AND INCLINABLE 
i TABLES 


i “This van is at the disposal of manufacturers throughout @ PLAIN AND SCREW THREAD 
the country to enable them to see and use the most GAUGES 
modern optical Measuring equipment available today, @ LARGE EXTERNAL MICRO 


You can discuss with the technical staff of the van @ oo Ae up-to-date instru- 


| ways of applying these methods to your own ments for checking TURBINE 
production. BLADES 





ARRANGE FOR A DEMONSTRATION IN 
YOUR OWN WORKS,—NOW. 


Itineraries are being prepared. If you 
would like a demonstration in your own 
works, without obligation, contact Newall 
Group Sales Ltd., who will make the 
necessary arrangements. 











i 
NGTON —al NEWALL GROUP SALES LTD., PETERBOROUGH Phone: Peterborough 3227 Grams: Priecions, Peterborough 


Scottish Agents: DRUMMOND-ASQUITH LTD., 175, West George Street, Glasgow, C.2 


P1856 
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NORTON GRINDING WHEELS 


obtainable from 


NORTON GRINDING WHEEL CO. LTD. oy ALFRED HERBERT LTD. 
WELWYN GARDEN CITY, HERTS. COVENTRY 


ASSOCIATED COMPANIES 
IN SIX COUNTRIES 
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INTERNATIONAL 
MACHINE TCOL EXHIBITION 
LONDON 1952 


KEIGHLEY a ENGLAND 
LIMITED 





PRO OGOMPPTIVE CATALOGUES WILL BE SENT ONE OUES? 
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AIR ComPrRESSsoRS 








We have standard types for all capacities 


and pressures and can supply the most 


efficient and reliable machine for any duty. 


REAVELL & CO. LTD. - IPSWICH 


Telephone Nos. 2124-5-6 





Telegrams: “Reavell, Ipswich.” 
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BARBER - COLMAN 
combination 
sharpening 
machine 





GRINDS WET OR DRY 
TO BETTER FINISHES 






CONTROLS FLUTE SPACING 
AND LEAD OF HELIX 





For controlled sharpening 
of hobs milling cutters 
and reamers 


BARBER & COLMAN LTD 
MARSLAND RD. BROOKLANDS, MANCHESTER 
Telephone: ... Sale 2277 (3 lines} 
Telegrams: ..  ... “Barcol”, Sale. 











The nine-hundred 
pages of the 
TREATISE ON 
MILLING AND 
MILLING 
MACHINES 
are packed with 
authoritative data, 
illustrations and 
charts on the pro- 
cess of milling and 
the related field of 
cutter sharpening. 
It records the ac- 
cumulated experi- 
ence of the Cin- 
cinnati team of 
technicians over a 
period of 67 years. 
The headings of 
the various chap- 
ters shown in the 
“Table of Con- 
tents’’ indicate that 
this publication is 
invaluable to all 
who are engaged 
in the Metal 
Working industry. 


The “Treatise” is 
published in U.S.A. 
at the price of Eight 
Dollars. 

Information _regard- 
ing procurement of the 
book in this country 
may be obtained 
Srom :— 
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“No. 4 still Overheating ?”’ 





**NO-we installed Tecalemit Lubrication 
while you were away” 








chine in 


indexing 
ng 


Surfaces 


d other 
Contour 


ds. and 


ical of 


Milling 
wlroom 
on 


A Tecalemit Engineer will gladly 
call and give you all the informa- 


tion you require. 








oe ... Slow down 
-..Stop! That idle machine may 
lose you a lot of business, 
certainly money. And the cause 
is probably incorrect or faulty lub- 
rication. Now that doesn’t happen 
with Tecalemit Centralised Lub- 
rication — fully automatic, semi- 
automatic or manually operated 
— because the correct amount of 
oil or grease is fed to every bearing 


at the correct intervals of time. 


This enables you to run machines 
FASTER with complete safety and 


so increase your production. 





TECALEmIr 


The Authority on lubrication 


OQOD Ee 
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CRANES) 
Pht by permission of Mess CONVEYORS) ; 
“A saan ELEVATORS) + 
TELPHERS| 1 
complete ELECTRIC HOIST) 
handling BLOCKS) 
MECHANISED) 2 
FOUNDRY PLANT! < 
INDUSTRIAL! 
HANDLING) * 
SCHEMES! : 

\ 

WYNDFORD one MARYHILL 

TELEPHONE eee. 21724 | 

: c 





30, HORSE FAIR, BIRMINGHAM |. TEL: MIDLAND 3435 
BEDFORD HOUSE, BEDFORD STREET, STRAND, LONDON, W.C.2. 








Tel: TEMPLE BAR 7774-6 | 
P 1732 
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ONE SLIP— 
_ AND HE’D SPOIL 
THE WHOLE SHOW! 











If the stage-manager forgot some 
‘ vital ‘prop’—a revolver, perhaps, ora 
telegram—the realism of the whole 
CRANES play would be shattered. In real life, 
VEYORS too, it is service behind the scenes 
VATORS } that can make or mara production. 
LPHERS That is why the Hoover F.H.P. 
C HOIST Motor occupies so important a 
BLOCKS place in industry. 
IANISED Manufacturers everywhere rely 
PLANT on this quiet, compact source of 
JSTRIAL power. They have learned to trust 
NDLING the Hoover ‘fractional’ for quality, 
CHEMES service, and dependability. 











HOOVER 
-LIMITED— 


| §NDUSTRIAL PRODUCTS DEPARTMENT 





MARYHILL 
L 2172-4 





1CAMBUSLANG + LANARKSHIRE © SCOTLAND 
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INDUSTRIAL 
CLEANING 
MACHINES 


This illustration shows 
amachinecleaning 
crank cases in the pro- 
duction line. 


It is equally capable of 
cleaning small parts in 
baskets. 












- 










Sole Agents for Great Britain : 
GEO. H. HALES MACHINE TOOL CO. LTD., Victor House, 1, Baker St., LONDON, W.1 


Designed and Manufactured by : 
BRATBY & HINCHLIFFE LTD., SANDFORD STREET, ANCOATS, MANCHESTER 4 


Each cleaning problem studied individually q 








Photugraphs by courtesy of “‘Machinery.” 
























ION, W.1 





JOURNAL OF THE INSTITUTION OF PRODUCTION ENGINEERS 

















(dD HERBERT 4p 








Turret-type Mechanical Comparator. 


SIGMA MEASURING EQUIPMENT 


A range of precision instruments of 
the highest quality. 


For use in the Inspection Dept, the 
Toolroom and the Machine Shop. 


Full details from Measuring Room, Head Works. *Phone : 8878I—Ext. 139 


SOLE AGENTS—UNITED KINGDOM AND EIRE : 


sree «| ALFRED HERBERT LTD - COVENTRY 
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ZING ALLOY 


DIE casTINe makes a difference! 


Difference to what? The inset photo- 
graph shows an assembly of six zinc alloy 
die castings; below it is a sketch of the 
old model using iron, brass and gun metal 
castings. They look much the same, but 
which would you rather buy? 

When the makers of the addressing 
machine adopted zinc alloy for the plate 
holding mechanism, they exchanged 35 
machining operations for five in one 
component alone — with a cost reduction 
of 75 per cent! The other five die castings 
each effected savings of 25-50 per cent. 
In addition, the exact dimensions of the 
die castings made assembly easier, and 
their fine surface has smartened the 


product. 
ZADEA 





LINCOLN HOUSE, 





Some facts about zinc alloy die casting 
Speed of production is an outstanding feature 
of the die casting process—the shortest 
distance between raw material and finished 
product. Zinc alloys are the most widely used 
of all metals for die casting because they yield 
castings with the following qualities : 
ACCURACY : Castings can be made practically 
to finished dimensions and need little or no 
machining. 

STRENGTH: Good mechanical properties for 
stressed components. 

STABILITY: Close tolerances are maintained 
throughout the life of the casting. 


British Standard 1004 
It is essential that alloys conforming to 
B.S.1004 should be specified for all applications. 


The Association welcomes enquiries about the use 
of zinc alloy die castings. Publications and a list 
of Members are available on request. 


ZING ALLOY DIE CASTERS ASSOCIATION 


St... 


TURL OXFORD 
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ODI RADIALS 
for POWER. 
RIGIDITY. 

EASE of 
CONTROL 

















For drilling pump body covers and 
many other components the ODI 
radial, at Mather & Platt Ltd., Man- 
chester, has proved fast, versatile 
and easy to operate. 


Several thousands of these machines 
are now in use throughout the world, 
and they are still the standard by 
which other drilling machines are 
judged. 


WILLIAM ASQUITH LTD., HIGH ROAD WELL, HALIFAX, ENGLAND. 


LONDON OFFICE: HALIFAX HOUSE, STRAND, W.C.2. 
Sales and Service for British Isles DRUMMOND ASQUITH (SALES) LTD. /, King Edward House New St. 8’ham 2, 
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SCORCOOLED’ MOTORS 











TTL aes 
wi) \\) 


DO eee 


L.D.C. Corcooled motors (totally enclosed frame-cooled design), absolutely 
dust-tight, are particularly suitable for use in dirty, dusty, and fume-laden 
atmospheres. All machines are fitted with special dust-tight terminal boxes and, 


if required, can be made weatherproof for use in the open. In 









addition, Corcooled motorsup ( ) 
to 1,100 H.P. have been 
Buxton Certified” as 

Flameproof for Groups 


I, II and III gases. 


a 
LANCASHIRE CRYPTO 
o 








iT 


BR‘ 


B.I 











The Symbol of Power in Industry for L.D.C. 325 H.P. Corcooled 
over 50 years. motor 1485 r.p.m., 3,000 volts. 





LANCASHIRE DYNAMO & CRYPTO (mrc.) LTD. 


Trafford Park, Manchester, 17. Acton Lane, Willesden, London, N.W.10. 
London and Export Office: 94 Petty France, London, S.W.1. Telephone: WHi 7211 





M/24A 


-> vn sts oo 

















cooled 


0 volts, 





TD. | 


.W.10. 


ee 
124A 





iT couLD HAPPEN IN Your PLANT 
VITAL MACHINE STOPPED-SIX MEN IDLE 


BROKEN TAPS CAN BE DRILLED OUT WITH “STELLITE” 

SEND FOR PUBLICATION 

B19 WHICH TELLS YOU ALL ABOUT THE DRILL AND 

HOW TO USE IT 
Val: 


HARD 
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cAuSE-BROKEN TAP 


STEEL 





DRILLS. 









Process”’ is now available free, on loan upon application. 
Running Time—20 minutes. 


ATI ETI 









S$. 


DELORO 


CUTTIN 


TELEGRAMS 






G TOOLS TRADE 


MARK 


DELORO STELLITE LTD. HIGHLANDS ROAD, SHIRLEY, BIRMINGHAM 
TELEPHONE : SOLIHULL 2254-5-6 


“ STELLITE, BHAM.~ 


TOOLBITS * TOOLTIPS - MILLING CUTTER BLADES + HARDFACING 


STELLITE 


HARD FACING ALLOYS 









“ HARD STEEL 


DRILLS 


WILL REMOVE BROKEN TAPS WITHOUT ANNEALING, SIMPLY DRILL OUT 
SOUND FILM—A 16 mm. film entitled “Depositing STELLITE by the Oxy-Acetylene 


166 





ROD - WORKRESTS + PRECIS\ 



















On CASTINGS 








Issued by Thos. Firth & John Brown Ltd., Sheffield. 














No matter how difficult the supply pos- 
ition, there is always a good chance of 
getting the machinery you need at one 
or another of Ward’s Depots—at Shef- 
field, London, Glasgow, Briton Ferry, 
Silvertown or Liverpool. 





For obvious reasons we claim no more 
than a modest ‘Wards might have it’— 
but so large are our stocks and so rapid 
our turnover that it is always good 
business to get in touch with Wards 
whenever you want machinery. 


























The ‘Albion Machinery Catalogue’ is a 
stock list of new and second hand mach- 
inery revised and reprinted every two or 
three months. Ask for a copy to be sent 
to you regularly. 


THO: W. WARD LID 


TELEPHONE: 26311 (22 Line . TELEGRAMS FORWARD SHEFFIELD 


LONDON OFFICE: BRETTENHAM HOUSE - LANCASTER PLACE - STRAND “WC2 
| 


sheffield, | 
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The Gledhill-Brook Company was 
intimate with the early problems 
associated with the design and 
production of time recording 
machines, and was first in produc- 
ing efficient electric impulse 
recorders with accurate time- 
keeping free from dependence on electric frequency or external 
influence. Wages and cost methods have a time basis — that 
is where we are concerned to help. 

A large number of time recording models is now available 
covering most of the known needs for wages and labour cost 
control. One of industry’s immediate 

needs Is the reduction of waste—the 











GLEDHILL BROOK 


TIME RECORDERS 


GLEDHILL-BROOK TIME RECORDERS LIMITED 
20 EMPIRE WORKS HUDDERSFIELD 
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THE ACCURATE & VERSATILE 


ST F | h = VERTICAL 
MILLING 


MACHINE 































Ae RC EIR COE NE 


Th Steinel Vertical Milling 
Machine is a precision tool and 
eminently suitable for tool room 


use. Head swivels 45 degrees right 





or left and spindle quill has 3.5* 


movement by hand lever or hand- 








wes wheel. Spindle rotates in either 
ms direction by 2 speed motor giving 
nd {2 spindle speeds up to 1120 r.p.m. 
in 
e 6 rates of table feed. 
uc- 
Table 24.4" 7/8” 
on able 24.4" x 7.7 
ne- Inspection at our showrooms 
‘nal 
hat Also available: 
Horizontal Miller to above brief 
ible eae 
specification 
Ost 


Other Steinel machines include 
Horizontal and Vertical Hand Millers, 


Single and Multi Spindle Drilling 
Machines. 


Deliveries are good. 


Full particulars on request. 








| ATMUR MACHINE TOGLCGRPGORATIGN Li D. 
(HITEHEAT HOUSE 247-9 VAUXHALL BRIDGE ROAD LONDON, SW.! 
ITED . 2 a... 

SFIELD 
Re 


Rathbone 
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If the job hinges..... 


When the designer says ‘must’ and the 
production engineer says ‘can’t’ then 
Deritend Investment Castings will 
often bridge the difference and the 
difficulty. 

Maybe the metal will not machine, 
maybe the part is too intricate to form by 
normal production methods, but whatever the 
material and whatever the shape the part can 
usualiy be produced as a Deritend Investment 
Casting. Designers are invited to write for leafiet 
enlarging on the process. 

The hinge illustrated was produced in 55 ton steel for the English 
Electric Company, Aircraft Division. 


Approved by A.I.D. and 1.F.V. 


DERITEND INVESTMENT CASTINGS 


DERITEND PRECISION CASTINGS LTD. dh 4 j 
TBw2 


LIVERPOOL STREET + BIRMINGHAM 9 

en ““THERMINDEX” PAINTS are t 

perature sensitive compounds which i 

: cate by a sharp, clear cut change 

colour when the temperature of a sui 

) has attained or exceeded a pr 
mined value. 

They are supplied in the form 
= paints suitable for direct application 

brushing or spraying to practi 





































































) 


at gd 








> 












TELEPHONE: VICTORIA 2965-6 
any surface and dry quickly at row 


A machined finish—without machining 
temperature. When the temperature of the trea 


ed surface is then raised, the original colour ¢ 
the pigment changes sharply at a definite poi 
and the newcolour persists after the surface 
cooled down. 


Write Dept. W/3 for full Technical Details | 


HERMINDEX 


INDICATING PAINTS 
















Za 





Ss 
ES 








TEMPERATURE 











Sole distributors for Europe and the U.K. : 


J. M. STEEL & CO. LTD. 
36/38, Kingsway, London, W.C.2. Tel. : HOLborn 2532/5 
51 South King Street Manchester 2 Tel.: DEAnsgate 6077/) 
45 Newhall Street, Birmingham 3. Tel: CENtral 6342/3 
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WE NOW OFFER- 


Presses with 


AUTO INDEXING 


For mass production 






































|6 TONS CAPACITY 
28 STATIONS PER MINUTE 


TBw2 


INTERMATIONAL 
MACHINE TOOL 
EXHIBITION 


wi a ad OLYMPIA 


SEPT 17-OCT 4 
iieesteineetetieemestt 
‘TS are a 





ds which iné 

ut change @ For fast repetition forming, assembling, riveting, etc., on small 

r= _— components. Automatic operation. Capacity, speed and number 
- of stations can be varied to suit customers’ special requirements. 

the form ¢ 

application 





0 practi 


& 
tein — POM 
definite posh - 
he surface si p OMUOL 


tical Details HYDRAULIC PRESSES 


ed 





" 
) Also HI-TON Bench and Pedestal Presses from 2-100 tons capacity. 
MINTS Sales and Service for the British Isles: 


G 
Z 
Z 
Z 
4 
Y 
4) 
4 
4 
Y 
4 


DRUMMOND-ASQUITH (SALES) LTD. 


N 
N 
x SSN 
N 
N 


Sqeeeeereneeesssy 





LTD. y King Edward House ° New Street . Birmingham 
non = Phone: Midland 3431 (5 lines) Grams: Maxishape, Birmingham 
ALSO AT LONDON AND GLASGOW 


Ntral 6342/3 


Anderson 
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DIAL 
GAUGES 


=.001" -0005" -0001" -01"» 


Quick delivery 


ABSOLUTE GUARANTEE 


OF SATISFACTION 


J. E. BATY & C°L™ 


OE VICTORIA STREET, LONDON, S.W.| 


ABBEY 1718 








WINN DIES Riese RS for 





Standard threadsfrom stock in Tangential, Coventry 






and Geometric types. Quick delivery for all others. 
Material, workmanship and accuracy guaranteed. 


Recutting and regrinding 
WINN aspeciality. Consult us on 
any screwing problems. 


SM/CW. 402A 
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**Newallastic’’ bolts and studs have qualities which 
are absolutely unique. They have been tested 
by every known device, and have been proved 
to be stronger and more resistent to fatigue 
than bolts or studs made by the usual method. 








POSSILPARRKR GLASGOW-N 
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FY Snitang NEW 








A heavy duty automatic 
numbering head for con- 
secutive numbering to be 
used in hand-fly, hydraulic 
or pneumatic presses. 


Write today. @& 


A fully descriptive leaflet is now available free on application. 


EDWARD PRYOR € SON LID BROOM S? SHEFFIELD 





— 
a 
Hf 
ger 


aw 


-~ 


ym. 
} ; 


PRESS TOOLS 

JIGS & FIXTURES 
GAUGES 

PROTOTYPE AND 
PRODUCTION WORK 
AIRCRAFT 
COMPONENTS ) 


jee 


SKINNERS ©©0:n00» LTD. 


30, CONISTON ROAD: REDBRIDGE » SOUTHAMPTON 
TELEPHONE : TOTTON 2228 












JOURNAL OF THE INSTITUTION OF PRODUCTION ENGINEERS XLViii 





lic 


DRILLING.”. . . One of 
our pneumatic drills in 
use in the “BROOM- 
WADE” Portable Com- 
pressor Assembly Shop. 






















GRINDING....A 
“BROOMWADE” Multi- 
vane Grinder at work on 


a Rand mine in S. Africa. 
“BROOMWADE” equip- 
ment is extensively used, 
above and below ground, 


on the Rand. 














RIVETING. .. “BROOM- 
WADE" Type LS 


: = Pneumatic Riveter in op- e 
eration on an Aluminium 
i Alloy bus body. SI 
- 





PNEUMATIC TOOLS 


In almost every industry “BROOMWADE”’ 
Pneumatic Tools are doing the Job BETTER 
and QUICKER. 

If you have any special 

: problem, send it to us—we 
S BROOMWADE“ tiydro: are equipped to deal with 
ic Sq Riveters it. 
in big demand. The 
llustration shows one of the 
units employed on a rib- 
Pie of an aircraft tail Write NOW for fully detailed leaflets 











e. 





BROOM & WADE LIMITED, HIGH WYCOMBE, ENGLAND. 


Telephone: High Wycombe 1630 (8 lines). Telegrams: “Broom”, High Wycombe. 
2 SB 
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EASY HANDLING FOR .... ie 


- AWKWARD LOADS . . . DIVERSE CONDITIONS| 





More and more British industries are installing “ Wedco' | 
Conveyors and have accepted the fact that ‘* Wedco’’ Woven 
Wire Belts are the ideal handling medium for many of their 
production processes. 




















What other medium has the advantage of a low initial a 
and an extremely long life; can be positively driven ; has iz & 
smooth continuous surface ; can stand up to extremes of tem. 
peratures ; is resistant to water. chemicals, abrasives, cellulose 

oil, grease, etc. : and can be easily cleaned by water, steam or 
solvents ? 


Let us add your name to the list of many famous firms who 
are already being served by “‘Wedco.’’ Ask for our loca 
Technical Representatives to call or send for our latest cata- 
logues. 






“‘Wedco’’ Woven Wire Belt Conveyor with 
side tables for Radiator Assembly. 
Photo by courtesy of Vauxhall Motors Lid. 


THE BRITISH WEDGE WIRE CO. LTD. 


RICHMOND WIRE WORKS, ACADEMY STREET, WARRINGTON 
Telegrams: Wed w 
N.W.2. Telephone: Hampstead 8481 { 


EPRESENTATIVES IN. ALL PARTS OF THE BRITISH ISLES 

















Designed to meet the 

needs of the clock, 

meter and instrument 
trades, this machine will * 

burnish pivots in soft 

or hardened material. 











Type P.B.I. 
Motorised CAPACITY 
Max. diameter to be polished 0.150 | 
ce Em ee we tr 0.300 in 
length between centres 5 in. 





Fu!l details and prices on application. 


m\ ip Machine Tool Compan ime ted | 
AND AN vi * : 


ACME ORKS WAVERLEY ROACLC ALBANS 
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=| BOOKS Sc ENGINEERS 


ico’’ Wover 
nany of their 











foe } 
w initial A N D 
lriven J has a 2 MACHINERY’S H BOOK 
emes Of tem. 
ves, cellulose Presents in one complete volume all the essential data for the entire field of 
we shop practice and machine tool design. Nearly 2,000 pages packed with the 
. most up-to-date and complete collection of formule, standards and practical 
cs tptay he information. A necessity whatever your position in the engineering 
ir latest cata profession. 
Price 66/6d. Cash and C.O.D. Instalments 73/- payable 13/- in 10 days, 
12/- monthly. Overseas, cash with order plus 1/7d. postage. 


@ PRODUCTION HANDBOOK 


This comprehensive volume has been entirely revised and brought up-to-date. 
The Contents includes :—Plant organisation, production planning and control, 
purchasing, materials control and standardisation, storekeeping, time and 
motion study, plant layout, etc., etc. 

Price 90/- Cash and C.O.D. Instalments, 99/- payable 16/6 in 10 days, 16/6 
monthly. Overseas, cash with order plus 1/4d. postage. 


QUALITY CONTROL 


i N E This book is for practical men in inspection who wish to keep abreast of 
modern scientific developments in quality control, either for the purpose of 
introducing them in their plants or, where such methods are already in use, 
to obtain a better understanding of this general subject. 





neet the Price 27/6 Cash and C.O.D. Instalments 30/6, payable 6/6 in 10 days, 6/- 
he clock, monthly. Overseas, cash with order plus 1/- postage. 

strument| 

-hine wil|@ MACHINERY’S YELLOW BACKS 

ts in soft This series of over 50 books, written by practical authors for practical men, 


y cover many phases of engineering practice. Each title averages 64pp. 
material. Price 4/- each. 


Write for complete book catalogue. 
FREE APPROVAL. NO DEPOSIT. INSTALMENTS. 



















TO MACHINERY, National House, West St., Brighton, !., Eng- 


FIL Z 4h Please sod me Book/s marked X above 
r CASH herewith or by C.O.D., or 
ON APPROVAL when | will either return in 5 days or 
POST pay FULL CASH, or by INSTALMENTS as stated above. 
AND saadhmadabigatehmmainnattomensenetanaantiah PRRSICIOR « oesinwcccaccncoensroes 


0.150 a 
0.300 in 
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GRADING to 500,000th of an inch... 


and counted in any quantity with un- 
failing accuracy by this electronic 
grading machine. 

British Manufactured Bearings Co. Ltd 
now supply steel balls graded to half 
a millionth of an inch; these balls are 
also components in their micro ball 
bearings. B.M.B. steel balls and bear- 
ings are used in a wide range of 
industries and are vital components in 
nearly all precision instruments. 


All B.M.B. Products are entirely of 
British manufacture and are fully 
A.1.D. approved. 


Fix 
‘a 


ec 


> 
BRITISH MANUFACTURED BEARINGS CO. LTD. ‘ 
CRAWLEY, SUSSEX CHARLWOOD, SURREY Se 


8 e fn ® Biisam Ad (Sole Selling Agents) 


wee 
2 BALFOUR PLACE - MOUNT STREET - LONDON - W.1 ae 


“a 


SOKDDDDDODCDDDDDDDDDGD DDO DO GBBOOGOCO°S 


Tel: GROsvenor 3155. Grams: Britmanbea Audley London. Cables: Britmanbea London 


fom emememememeononeomene) 


foMoMowomomonomomomomomomononom oe oe oho Ronee ononononomonenowomeonenen:) 


GAUGES / 
HORS | MANN 


The comprehensive range covers Screw, Plain, Plug and Ring types, as well as the ' 
Horstmann patent adjustable Screw and Plain Caliper Gauges. 

They are guaranteed for accuracy, finish and 
hardness to N.P.L. requirements and are in 
great demand. 








GEAR HOBS. 


A full range is available. 











” HORSTMANN GEAR CO. LTD. 


NEWBRIDGE WORKS, BATH. ENGLAND. TEL: 7241 
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‘o. Ltd 
> half 
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The latest addition to 
the milling machine 
line, already proved 
throughout the mach- 
ine tool world for 
quality and reliability. 


A Vertical Edition of 
the popular 

New Horizontal U.1!. 

Table W.S. 40” b te 

Auto. Long. r 

Cross Feed 81” 

Vertical Feed 16” 

p '8 Automatic Long. Table Feeds 
from jin. to 16}in, ‘min. 

PB 12Spindle Speeds from 32 to 1050 
r.p.m. 

> Head swivels either side to 45 
according to graduation, and 
spindle has a vertical adjustment 
of 3in., clearly marked on a large 
graduated dial. 

P Spindle runs in opposed Timken 
Taper Roller and Parallel bearings. 


Pp Rapid hand table 
traverse for quick 
return. 


See us on Stands numbers 65 & 1/58 
International Machine Tool Exhibition, 
Olympia, Sept. 17th—Oct. 4th, 1952. 


. . . «Write for complete details or apply to your regular dealer ! 


™ 


Atom se): 4)- Wa) \Olall, | 60] 0) am ol Om Se) 


an tt ods te oo 


VICTORIA WORKS .WILLESDEN . LONDON N WwW 
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VULCASCOT ANTI-VIBRATION PADS 


b. y. "Pte, 
So TRADE war ra 
ane, / 


CHECK VIBRATION SHOCK AND 
NOISE x 


COMBAT NERVOUS § STRAIN 
ARE EASY TO INSTALL 
SAVE MAINTENANCE TIME AND 
COST 














ISOLATE LOADS UP TO 
4 TONS PER SQ. FT. 


ELIMINATE CUMBERSOME FLOOR 
FIXINGS 


Standard Size 
18’ x 18° x ¥° 
Manufactured by : f 


VULCASCOT (Great Britain) LTD. 


87-89, ABBEY ROAD, LONDON, N.W.8. 





TELEPHONE: MAIDA VALE 7374 & 7375. TELEGRAMS: VULCASCOT MAIDA LONDON. 





Here are two of the many interchangeable | 
FROM TOOLROOM 70 attachments available for the Smart & Brown 











Series ‘L’ Lathe (4° height). On th 
PRODUCTION WITH THE ri a cudamond Slide Rest fon facing, oa: 
AID OF ATTACHMENTS lel and taper turning. Below, Lever Operated 
Tailstock acc- ; . 


ommodating 
pull-in type 
collets. 












Stats 


S & B SERIES ‘L’ PRECISION LATHE | 


A catalogue is available from Stockists or } 1 
the address below. 











SMART & BROWN Machine Tools LTD. 
24.25.MANCHESTER SQUARE. LONDON WI 


SAB WOR 


Rathbone; 1425 
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This big PRECIMAX 
Model HMPB grinder has 
proved dependable for 
the highest precision and 
finish in the Billingham 
Works of Imperial 
Chemical Industries Ltd. 
A typical job is the 
grinding of fan shafts, as 
illustrated, on which 
limits are held within 
0.0002 in. 


There are PRECIMAX 
machines covering almost 
every precision grinding 
operation .... machines 
that mean more and 
better work on your own 
products. 





JOHN LUND LTD :CROSS HJjJLLS - KEIGHLEY -YORKS 
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i MINGHAM FACTORY CENTRE. KINGS NORTON, B'HAM,30. 


Phone: Kings Norton 2576 or 2580 
Grams: ‘‘COLBRO B'ham” 


Write for Catalogue 


More powerful—More dependable 
anquiar drives with ... | 


UNIVERSAL JOINTS | 














‘ME’ PATENT BALL 
JOINTS 


Simple. Sturdy. Reliable. 
92% to 9%, efficient (N.P.L. 
certified). The lightest and 
most compact ball joints yet 
produced. Nine standard 
sizes for shaft diameters of 
tin. to I fin. 


DIRT EXCLUDING COVERS AVAILABLE FOR BOTH TYPES 


THE MOLLART 
ENGINEERING 


RB 


co. 


>RAMS. PRE 


Air Ministry Gauge Test House Authority 89755/3! 


HOOKE’S TYPE 
Developed for less severe 
duty than the ME patent ball 
joint. Inexpensive to fit and 
needs no telescoping sleeves. 
Will stand both tension and 
compression loads. 
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Veneer making by peeling steamed log at Thames Plywood Manufacturers Limited 


Vigilance is not enough 


IN MACHINE PROCESSES which need constant care 
and attention, vigilance is useless without instant 
and complete control over the machine. Smooth, 
split-second control of all movements, and instant 
switch-off when things go wrong are essential to 
speedy, uniform production. Individual electric 
motors for each machine, with all controls con- 
venient to one man’s hands, achieve this end. 
Electricity used in this way is electricity used 
efficiently for greater productivity. 


WHERE TO GET MORE INFORMATION 


Your Electricity Board will be glad to 
help you to get the utmost value from the 
available power supply. They can advise 
you on ways to increase production by 
using Electricity to greater advantage—on 
methods which may save time and money, 
materials and coal, and help to reduce load 
shedding. Ask your Electricity Board for 
advice : it is at your disposal at any time. 


Electricity for PRODUCTIVITY 


Issued by the British Electrical Development Association 
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Sturdy, reliable Machines 
for solving your lifting 
problems and _ increasing 
production. 

MADE IN 3, I, 2, 3, and 5 TON SIZES. 


THE VAUGHAN CRANE CO. LTD. 
MANCHESTER 12. ENGLAND. 


Telephone : EASt 1473 
a) 
tal 
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Die-Castings Division 
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7 life of your 
die-casting 
is in danger 
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While we appreciate the necessity to recover every pound 
of the scarce non-ferrous metals, we cannot refrain from re- 
minding users of high quality zinc alloy pressure die castings that 
the fact still remains that such castings can ONLY be produced 
by using alloys which conform strictly to B.S.S. 1004. 


The present tendency to bring into use doubtful alloys makes 
it more necessary than ever for purchasers of zinc alloy pressure 
die castings to ensure that the pressure castings which they 
buy do in fact strictly conform to B.S.S. 1004. 


“MULES AITPTON LIE LA STING LLLTE, 


GRAISELEY HILL » WOLVERHAMPTON 


TELEPHONE > 23831/4 WOLVERHAMPTON 
TELEGRAMS: DIECASTINGS,WOLVERHAMPTON 


AMERICAN AFFILIATION:— 


PRECISION CASTINGS CO. INC., FAYETTEVILLE ; SYRACUSE ; CLEVELAND ; 
KALAMAZOO ; CHICAGO. 
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FOR ADVERTISEMENT SPACE 


in this Journal 








PLEASE CONTACT 


T. G. SCOTT & SON LIMITED, 


Talbot House, 9, Arundel St., 
London, W.C.2. 


(Telephone: Temple Bar 1942) 











RATES AND FULL CIRCULATION DETAILS ON REQUEST 





















mo Vel? ¢ gt 20" 
Seniane poet 


TS New British-designed, British-buile Cold On the 
ee Die-Casting M Machine a modernised 


of col re die-casting. a = 
The electrical control of the PECO machinehass MODEL 1 0c . i cc - 
been eS a F aps oe. covering ¥ —" ‘ 
every movement e cycle, and ensuring chat oe 
conslauiey and uniformity of production are DIE-CASTING 4 > 
maintained. The machine has four core-pulling a 
connections, two for each platen,a built-in central {Yj A C q | N E 
hydraulic ejection cylinder and four bumper bars 5 
for mechanical ejection. All these mechanisms 
are fully + sone and eqgareiios. es 
operation in any sequence central hydraulic 
cloner may also be used as a core-puller. 


Brief Details of Specification —_ 


Capacity—8} Ib. Aluminium 


(COC CCCP eRe teres 



















Pressure by: Matcerial— 
50-23,000 Ib. sq. in. 
Locking earn 


450 tons ns (English) 
Die Closing Stroke—14} ins. 
Die Space—! 4-25 ins. (Adjustable) 
Platen Dimensions—354 x 35 ins. | These features and many others are fully described in our brochure 
" which we shall be pleased to forward to you on request. 


THE PROJECTILE & ENGINEERING CO., LTD. 


Acre Street . Battersea . LONDON . S.W.8 . England 
J Telephone: Macaulay 1212 
Telegrams : “ Profectus, Claproad, London,” Cables: Profectus. Londen 
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Th yromaTICALe® 
...the best 
The AUTOMATIC Choice in Screw Machines 









The “ Open Front’ design introduced in 
1946 by C.V.A. engineers in the No. 20 
ltin. model gave you the first basic change 
in single spindle Automatics for thirty- 
five years. 


Nearly six years stringent tests in all 
parts of the World have firmly established 
the “Open Front” design, now also 
available in the C.V.A. No. 12—jin. 
machine. 


C.V.A. Automacics are your best choice because the “ Open 
Front” design gives you— 


*& A shortened frontshaft ensuring excellent swarf clearance 
and maximum accessibility for setting. 


& Totally enclosed turret camshaft, front and backshafrs 
providing complete protection from swarf. 


ie Four speed gearbox and independent spindle brake for 
maximum production. 


ca And now, while you are thinking about Autos, please ask for catalogues, 








MANCHESTER 
(AROWICK 4035) 


BRISTOL 
(BRISTOL 26759) 











—or Phone... 


INCREASE PRODUCTION — CUT COSTS 
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WARVELe ARCHER 


MODERN CHUCKS 


for High-Speed Drilling 


ARCHER 
SMALL-TOOLS 


Ask for List 
No. 5G. 


unCHER AY OO -vanver 


Keyless Keyless 


LS 
DRILL CHUCK vv ARVEL DRILL CHUCK 
is a correctly designed small size are designed and constructed to stand 


chuck working on the same prin- Keyless Drill Chuck — up to modern drilling practice. The 


external design is robust and serves 
ciple as the “ Marvel” which TURRET STYLE as an efficient casing to protect 


. . Shanks made solid from body ; 

ensures reliable grip and ease giving short overhang for rigidity = rong gs + Raney sel Pace 

ofrelease. Ithas permanent , 2nd alignment. Tools quickly changed “42. by the specially hardened 
# hand without disturbing chuck setting . ite ak tak Cw aie 

concentricity and perfect Made in all capacities and various shank ae Seiten eum te 

balance for high speed diameters. creases every year, evidence 

drilling. 2 that the leading engineers 

- > Homes appreciate its worth. 


TWO SIZES FIVE SIZES FROM 
0-} in., 0-3 in. = tin. TO fin. 


{ FRANK GUYLEE & SON LTD 


ARCHER TOOL WORKS - MILLHOUSES - SHEFFIELD 8 








Matching the machine 


and the need 


HOLMAN 
LEADERSHIP IN 


PNEUMATIC TOOL 


DEVELOPMENT 


Unremitting research and experiment 
have enabled Holman Bros. to 
develop numerous fresh and effective 
applications of compressed-air power 
to the needs of industry Pneumatic. 
Tools made in Camborne can be seen 
at work in many of the world’s best- 
known motor-car factories, railway 
works, shipyards, oil refineries and 
public works enterprises. In nearly 
every branch of industry, new needs 
have brought new and improved 
Holman Pneumatic Tools. 


% Full particulars of all 
Holman Pneumatic Tools 
gladly sent on request. 


Vv 


RIVETING HAMMERS 


Noted for their easy control and vibration- 
free running. High-speed, powerful 
chipping and riveting hammers, with’ 
special main and auxiliary valves and 
extra-sensitive throttle. The range covers 
all classes of riveting. 


ROTODRILLS 


New Series—with interchangeable motors. 
Simply constructed, robust and free from 
vibration. Automatic lubrication. Revers- 
ing mechanism gives equal power in either 
direction, and a stalled drill can be 
restarted at once. 


ROTOGRINDS 


New Series—with interchangeable motors. 
Complete range of precision-grinding and 
heavy-duty tools for internal grinding, 
cleaning castings, polishing, buffing, 
scaling, fettling, etc. Simple, efficient, 
smooth-running, quiet. Straight and grip 
handles supplied. 


CAMBORNE. ENGLAND 


TELEPHONE: CAMBORNE 2275 (9 LINES) 


TELEGRAMS: AIRDRILL, CAMBORNE 


. SUBSIDARY COMPANIES, BRANCHES AND AGENCIES THROUGHOUT THE WORLD 


HC.20 
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Printed .by Maxwell, Love & Co. Ltd. Bradley’s Buildings, White Lion Street, London, 


Phone: Temple Bar 1942. 
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